Amaç: Bu çalışmada koroner arter baypas greftleme yapılan hastalarda ameliyat sonrası atriyal fibrilasyonun öngörülmesinde SYNTAX ve klinik SYNTAX skorunun rolü değerlendirildi. 
New-onset atrial fibrillation (AF) is the most common rhythm disturbance following cardiac surgery and is associated with thromboembolic events, myocardial ischemia, heart failure, prolonged hospital stay, and increased cost. [1, 2] Although several risk factors have been suggested to explain the triggers of postoperative atrial fibrillation (PoAF), the exact underlying mechanisms have not been elucidated, yet. [3] SYNTAX score (SS) is a tool to determine the coronary artery disease (CAD) according to qualitative and quantitative angiographic variables. [4] Clinical SYNTAX score (CSS) is also a risk stratification tool to select optimal revascularization strategy in patients diagnosed with stable CAD and non-ST-segment elevation acute coronary syndromes. [5] It comprises not only anatomic characteristics, but also clinical variables such as age, serum creatinine, and left ventricular ejection fraction. In previous studies, CSS has been found to be superior in predicting the 30-day and one-year clinical outcomes, compared to the SS in patients undergoing percutaneous coronary intervention (PCI) and coronary artery bypass grafting (CABG). [6] In clinical practice, it is important to develop preoperative risk scoring systems or diagnostic algorithms to reduce the adverse outcomes of PoAF by applying preventive prophylactic measurements. The widening application of CSS in many clinical settings and its association with significant cardiac adverse events has led us to design this study to validate its ability in predicting new-onset AF following CABG.
In the present study, we aimed to evaluate the role of SS and CSS in predicting PoAF in patients undergoing CABG.
PATIENTS AND METHODS
This prospective, single-center, observational study included 123 patients (92 males, 31 females; mean age 60 years; range 40 to 84 years) with sinus rhythm who underwent isolated on-pump CABG in our hospital between September 2015 and July 2016. The study protocol was approved by the Istanbul University, Cerrahpasa Faculty of Medicine, Ethics Committee and a written informed consent was obtained from each participant. The study was conducted in accordance with the principles of the Declaration of Helsinki.
Patient selection
Patients with a history of preoperative AF, ST-segment-elevation myocardial infarction (STEMI), previous cardiac surgery, chronic obstructive pulmonary disease (COPD), concomitant valve surgery, thyroid disease, electrolyte imbalance, chronic inflammatory disease, ejection fraction (EF) <35%, and peripheral artery disease were excluded. Preoperative demographic and clinical characteristics of the patients were recorded.
Surgical technique
All patients were operated under the same anesthetic protocol. General anesthesia was induced with 1 to 3 mg midazolam, 5 to 10 μg/kg fentanyl, and 0.3 mg/kg etomidate. Anesthesia was maintained with fentanyl and analgesia with propofol. All procedures were performed by the same surgery team. Standard median sternotomy was employed and left internal mammary artery (LIMA) was preferred for the distal left anterior descending coronary artery (LAD) anastomosis.
Atrial fibrillation
Postoperative AF was defined as an arrhythmia which lasts longer than 60 seconds with irregular RR intervals, showing no distinct P waves on the surface electrocardiography (ECG) during the first seven postoperative days. [7] Following surgery, all patients were followed by continuous telemetry in the intensive care unit and a 12-lead ECG was obtained from the patients every 12 hours, until the discharge of the patients from hospital. Additional 12-lead ECG was taken, when the patients complained of dyspnea, palpitation, or angina.
SYNTAX and Clinical SYNTAX Score Calculation
SYNTAX was calculated for each patient using the SYNTAX score calculator, version 2.11 [8] by two experienced cardiologists who were blinded to the procedural data and the clinical outcome on angiograms. In case of disagreement, a third observer was obtained and final decision was made by consensus. The CSS was calculated using the following formula: CSS= SYNTAX score x modified ACEF (age, creatinine clearance, ejection fraction) score. The modified ACEF score was calculated using the formula: age/ejection fraction + 1 point for every 10 mL/min reduction in CrCl <60 mL/min/1.73 m² (up to a maximum of 6 points). [9] 
Statistical analysis
Statistical analysis was performed using the IBM SPSS version 21.0 software (IBM Corp., Armonk, NY, USA). All data were expressed in mean ± standard deviation and median (range) for continuous variables and in percentage for categorical variables. The Kolmogorov-Smirnov test was used to identify distribution of variables. The Student's t-test or Mann-Whitney U test was used to compare continuous variables, while the chi-square test was used to compare categorical data. The Pearson test was used to analyze correlation of parametric variables and the Spearman test was used for non-parametric variables in PoAF. Univariate and multivariate logistic regression analyses were performed to identify the independent predictors of PoAF. The receiver operating characteristic (ROC) analysis was used to determine the discriminative ability of the CSS and SS for PoAF development. A p value of <0.05 was considered statistically significant.
RESULTS
Of a total of 123 patients, PoAF developed in 39 patients (31%). It was most common within the second day of CABG. Patients' clinical, demographic, laboratory, echocardiographic, and perioperative features are shown in Table 1 . Age (59±10 vs 63±9, p= 0.023), hemoglobin levels (13±1.6 vs 12±1.4, p= 0.047), CSS [18(7- 
DISCUSSION
This study showed that advanced age, CSS, and SS were the independent predictors of PoAF development following isolated on-pump CABG and CSS performed better than SS for indicating PoAF. To the best of our knowledge, this is the first study reporting that the CSS is associated with PoAF incidence in this patient population.
New-onset AF following cardiac surgery is associated with an increased hospital stay, stroke risk, health care costs, and mortality. [10] It typically occurs within the first four postoperative days. [11] Although numerous risk factors predisposing to PoAF development have been identified such as advanced age, anemia, hypoxia, left atrial dilatation, left ventricular dysfunction, severe CAD, hypertension, type of cardiac surgery, increased sympathetic activation, oxidative stress and inflammation, the main pathophysiology of PoAF has not been well-understood completely and it is likely multi-factorial in cause. [12] [13] [14] Postoperative complications including congestive heart failure, myocardial infarction, renal insufficiency, infection, prolonged ventilation and re-exploration of the chest for bleeding are also correlated with PoAF. [15] [16] [17] It is, therefore, important to develop new risk prediction models for identifying patients who are most likely to benefit from prophylactic therapies, such as beta blockers, statins, amiodarone, colchicine, and biatrial pacing during the preoperative period. [18] The SS is an anatomically-based tool to determine the complexity of CAD and to guide decision-making between CABG and PCI in patients with unprotected left main CAD or three-vessel disease. Each coronary lesion with a diameter of stenosis ≥50% in vessels ≥1.5 mm is scored in SS. It was developed during the design of SYNTAX Trial in 2009 and numerous studies confirmed its clinical validity in predicting major cardiac events (MACEs) and mortality after PCI. [19] In addition, CSS which integrates SS with modified ACEF was defined by Garg et al. [9] in 2010. In this study, CSS was found a better discriminatory ability for five-year mortality and MACE than either SS alone or modified ACEF score. Afterwards, the validity and the superiority of CSS to SS was demonstrated by large and small scale clinical studies in predicting cardiovascular end points. [20] [21] [22] However, the role of CSS in predicting new-onset AF after CABG has not been investigated extensively, yet.
In our study, CSS, SS, and advanced age were the independent predictors of PoAF after CABG and the predictive power of CSS was also found to be higher than the SS. In previous reports, advanced age has been described as the most significant predictor of newonset AF after CABG. [23] [24] [25] Aging leads to structural changes in heart such as atrial fibrosis, scarring, and dilatation. [26] Increased sympathetic activation and prolonged atrial conduction time by aging are likely responsible for PoAF development. [27] Amar et al. [28] reported that in patients older than 60 years POAF was more common and Hosokawa et al. [29] reported that for every additional 10-year increment in age, there was an associated 1.5 times increased risk for the development of POAF.
Furthermore, the presence of complex coronary artery disease is an additional risk factor involved in the pathophysiology of PoAF following CABG. [30, 31] The ischemia of atrial tissue results in PoAF due to altered cardiac conduction system. These alterations include shortening of the atrial wavelength or decreasing the atrial refractory period. [32] Mendes et al. [33] reported that angiographic evidence of right coronary artery stenosis was a predictor of PoAF. Gecmen et al. [34] also found that higher SYNTAX scores were related to more frequent PoAF in patients undergoing isolated on-pump CABG. Contrary to this finding, Fukui et al. [35] found no significant difference between high and low SYNTAX score groups for the development of PoAF in patients undergoing off-pump CABG. In our study, CSS integrating the angiographic findings with clinical variables such as advanced age, left ventricular dysfunction and renal impairment, which were wellknown risk factors for the occurrence of PoAF after CABG, was superior to the SS in predicting PoAF. [36] This result may indicate that risk scoring systems in which clinical risk factors and severity of coronary artery disease are validated together provide more accurate information for the prediction of PoAF after CABG.
According to our findings, it is reasonable to calculate CSS in addition to SS preoperatively for identifying high-risk patients in terms of PoAF development. In clinical practice, CSS may be a simple and useful risk scoring system not only validating the mortality and morbidity after CABG surgery, but also predicting the possibility of PoAF occurrence. It should be also kept in mind that risk scoring systems validate certain clinical parameters; therefore, no single risk stratification system can be accepted as the gold standard in predicting PoAF. Furthermore, these models forecast which patients will likely have PoAF after cardiac surgery, although they may not guide about the prediction of serious complications related with PoAF development.
Study limitations
Nonetheless, there were several limitations which should be taken into consideration. Firstly, it was a single-center study and the sample size was relatively small. Secondly, the follow-up period in the in-patients unit electrocardiograms were recorded twice a day, which could have resulted in missing some of the silent AF episodes. Additionally, long-term follow-up data of the patients were not recorded.
In conclusion, our study results suggest that clinical SYNTAX score, which combines clinical parameters with the angiographic complexity of coronary artery disease, can further improve the predictive capability for new-onset postoperative atrial fibrillation following on-pump coronary artery bypass grafting.
